We have studied the critical behaviour in La 0.5 Sr 0.5 CoO 3 near the paramagneticferromagnetic transition temperature. We have analysed our dc magnetisation data near the transition temperature with the help of modified Arrott plots, Kouvel-Fisher method. We have determined the critical temperature T c and the critical exponents, β and γ. With these values of T c , β and γ, we
I. INTRODUCTION
The parent compound LaCoO 3 has been studied extensively. 1−4 This is a semiconductor with a conductivity gap of almost 0.6 eV and shows a decrease in susceptibility below 100 K with a broad maximum and a gradual reduction obeying Curie-Weiss law at higher temperatures. The magnetic properties of the system are explained by a progressive conversion of low-spin Co III into high-spin Co 3+ . In the temperature range 100K < T < 350K, the ratio of the high-spin to low-spin Co reaches 50:50 with short range ordering of lowspin and high-spin Co ions. Above 600 K it behaves metallic. Substitution of Sr 2+ for La 3+ causes a remarkable change in the system. Due to Sr doping the material segregates into hole-rich, metallic ferromagnetic regions and a hole poor matrix like LaCoO 3 . The Co ions in the ferromagnetic phase are in intermediate-spin configurations. 5 In La 1−x Sr x CoO 3 , for x < 0.2, the hole rich regions are isolated from each other and show superparamagnetic behaviour below T c ∼ 240K. 5, 6 These clusters freeze at a lower temperature.
For x > 0.2, the onset of ferromagnetic transition is observed . 5, 7, 8 Metallic ferromagnetism has been suggested for the range 0.30 ≤ x ≤ 0.50.
the hole-poor matrix interpenetrating the ferromagnetic regions persists to x = 0.5.
5,6,9
In order to fully understand the nature of the ferromagnetic transition we carried out the study of the critical exponents in detail associated with the transition. For our study we have chosen the extreme ferromagnetic was checked with X rays and the sample was found to be of single phase and the diffraction pattern compared well with the reported data.
The magnetisation measurements were performed using SQUID magnetometer ( Quantum Design). The data were collected at 2 K intervals over the temperature range from 202 K to 270 K, in fields from 100 Oe to 55 kOe.
The maximum deviation in the temperature was ±0.02 K at each measuring temperature.
III. RESULTS AND DISCUSSION
The second-order magnetic phase transition near the Curie point is characterised by a set of critical exponents, β(associated with the spontaneous magnetisation), γ (associated with the initial susceptibility) and δ (related to the critical magnetisation isotherm). They are defined as
where The linear fit to the plot shown in figure 9 gives the value of β as 0.321 ± 0.002 and T c as 222.82 K. The linear fit to the plot shown in figure 10 gives the value of γ as 1.351 ± 0.009 and T c as 223.18 K. Figure 11 shows M vs H plot on a log scale at few temperatures close to T C . The straight line shows the fit for the interpolated data at T c = 223 K. This gives the value of δ as 4.39 ± 0.02.
Next we compare our data with the prediction of the scaling theory
where ( 
IV. CONCLUSION
We have studied the the critical behaviour of La 0.5 Sr 0.5 CoO 3 polycrystalline sample from dc magnetisation measurement near T c . We have determined the values of T c , β, γ, δ. The value of β is very close to 3D Ising value.
However, the values of γ and δ do not completely agree with any universality class.
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